Using the Scopus dataset (1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007) a grand matrix of aggregated journal-journal citations was constructed. This matrix can be compared in terms of the network structures with the matrix contained in the Journal Citation Reports (JCR) of the Institute of Scientific Information (ISI). Since the Scopus database contains a larger number of journals and covers also the humanities, one would expect richer maps. However, the matrix is in this case sparser than in the case of the ISI data. This is due to (i) the larger number of journals covered by Scopus and (ii) the historical record of citations older than ten years contained in the ISI database. When the data is highly structured, as in the case of large journals, the maps are comparable, although one may have to vary a threshold (because of the differences in densities). In the case of interdisciplinary journals and journals in the social sciences and humanities, the new database does not add a lot to what is possible with the ISI databases.
Introduction
Derek de Solla Price's (1961) fascination with the growth of journal literature during more than three centuries was followed by both Garfield and Narin as early pioneers of the bibliometric enterprise. Narin et al. (1972) elaborated on Price's (1965) suggestion to use aggregated journal-journal citations for multivariate analysis in order to distinguish groups of journals representing specialties, and Garfield (1972) developed citation analysis as a tool for journal evaluation. Ever since, a large number of indicators for journals have been developed, and science mapping on the basis of aggregated journaljournal citations has become an industry (e.g., Rosvall & Bergstrom, 2008; De Moya-Anegón et al., 2008) .
Hitherto, maps and indicators have been largely confined to the domain of the journals included in the Science Citation Index (SCI) and the Social Science Citation Index (SSCI) of the Institute of Scientific Information (ISI of Thomson-Reuters) . In 2004, both Scopus and Google Scholar were launched, providing alternatives to the ISI databases for citation analysis. Although one could in principle construct an aggregated journal-journal citation matrix from the Google database, this may not be an easy task (Leydesdorff, 1994) . Unlike the SCI and Scopus, Google Scholar is not delimited in terms of journals processed at the backend, but on searching the web for scholarly contributions. Journal names in this case are only attributes to documents and are not controlled for variants and misspellings.
Both the Science Citation Index and Scopus are based on a delineation in terms of scholarly journals. The contents of these so-called "source journals" are processed bibliographically in terms of publications and the references provided by the authors of these publications. These references include citations to "non-source" journals, books, reports, patents, etc. Both Elsevier and the ISI identify a number of journals as additional source journals when they are cited without including them in terms of the citing journals.
In the Scopus database journals are identified with a unique item identifier which is kept constant over the years, whereas in the (Social) SCI the titles of the journals (and their corresponding abbreviations) function as identifiers. Hitherto, Elsevier has not published the aggregated journal-journal citations among journals contained in the Scopus database. In 2007, this database contained 23,503 journals with an item identifier; that is, approximately three times as many as the source journals in the two JCRs combined (7,940 in 2007) .
The ISI aggregates the aggregated citation data among journals in the yearly
1 However, only 14, 964 (63.7% ) of these journals were processed by Scopus in 2007. The ISI processed 7,925 (99.8%) of the source journals. In other words, the Scopus references draw upon a much larger pool than the ones included in the JCRs.
The Scopus (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) data is made available for scientometric analysis by the Scimago group in Spain (at http://www.scimago.es). This data contains the full set provided with an item identifier since 1996 (that is, 23,503 journals). In principle, a set of the cited or citing journals for each year can be derived from this database by using a dedicated routine. We used this set containing aggregated citations among all journals with item identifiers during the period 1996-2007.
The unique identification in the Scopus database is limited backwards to 1996, while the ISI database includes all references provided in a certain year. This includes both references to non-source journals and to sources of older dates in the case of the ISI set, while the Scopus dataset used in this study contains only references to the source journals identified as items during the period 1996-2007. 2 However, the ISI database allows us additionally to distinguish between the citations to sources in the last ten years (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) The Scopus data allows us to ask questions different from those addressed to the ISI data.
For example, the arts and humanities are included, and the extension may include many more journals in languages other than English. The two databases can also be compared on other bibliometric characteristics such as citation patterns or the h-indices of authors (Bar-Ilan, 2008; Jacso, 2005 and Meho & Rogers, 2008; Meho & Yang, 2007) .
Focusing on a subset of oncology journals, López-Illescas et al. (2008) found that with reference to this set, the ISI database could be considered as a subset of the Scopus database. Although the coverage of the latter database was 90% larger, the average impact factor in the latter set was only 2.6% higher than in the ISI set. Klavans & Boyack (2007) compared maps based on co-citation analysis at the document level in both databases. Klavans & Boyack (2009a) argue that a consensus map of science seems possible based on communalities between the two databases (cf. We pursue the analysis at the level of journals. Our original research question was to investigate comparatively the informative quality of journal maps on the basis of data in the two databases from a user perspective. Raising questions about the differences, however, brought us to a (second) analytical question about the different qualities of the data for this purpose. Can the differences also be explained? As noted, a major difference is the cutoff in the Scopus data in 1996: data older than 1996 are included, but not systematically marked with item identifiers, and therefore not usable for our purpose without considerable data cleaning. The expectation is that the data of Scopus (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) are richer than the SCI (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) because of the larger coverage, but potentially less informative than the full set of the SCI because of the cut-off of the historical tails of the distributions.
The two databases are also different in size. There has been continuous debate about how the ISI selects journals for inclusion as source journals in the database (Garfield, 1979 (Garfield, , 1990 Testa, 1997) . Sivertsen (2003) found no bias in the coverage of Scandinavian publications by the Science Citation Index. However, the ISI concedes that the selection system for inclusion in the Science Citation Index may be biased against journals written in non-latin alphabets. Special care has been taken in the past to include Russian and Japanese journals into the database (Garfield, 1979 (Garfield, , 1998 
Language coverage of the journals in the two databases
A major advantage of the larger coverage of the Scopus data in terms of journals included could be the coverage of journals in languages other than English. Scopus advertizes at its website to "cover titles from all geographical regions including non-English titles as long as English abstracts can be provided." 5 As noted, the lack of coverage in the non-English domain has been a major complaint about the ISI databases (Maricic, 1997; Van Leeuwen et al., 2001) . This can particularly be considered as a problem for the evaluation of research performance in the social sciences and the humanities (Glänzel & Schöpflin, 1999; Nederhof et al., 2001; Nederhof, 2006 (Ren & Rousseau, 2002; Jin et al., 2002; Leydesdorff & Jin, 2005; Moed, 2002 who was so kind to provide us with data for the fifth and sixth column, including the breakdown of the multi-language category as registered by Scopus at the journal level.
Since the totals are approximately the same, one may also assume that the language distribution in terms of percentages is approximately the same in our data.
Methods and materials
The aggregated journal-journal citation data of the ISI was harvested from the CD-Rom Both datasets were brought under the control of a relational database management system and exported to Pajek, a freeware program for the visualization and analysis of networks. 6 The resulting files are asymmetrical matrices which can be analyzed in both the cited and the citing dimensions in terms of journal citation patterns. We use SPSS v.15 for the factor analysis and focus on the cited dimension unless stated otherwise. For the comparisons between the three sets (Scopus 1996 -2007 , SCI 1998 -2007 , and the complete SCI), we extract ego-networks of seed journals using dedicated software. All journals contributing one percent or more to the being-cited totals of citations of the seed journal in 2007 are included in these ego-networks. We use the same sets of journals when comparing the original ISI data with the truncated set SCI (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) in order to facilitate the comparison and for the technical reason that we have no easy hold in the data for adjusting the chosen thresholds of one percent in the reduced sets. In all cases, the cosine among the citation patterns is used for normalization (Ahlgren et al., 2003) with a threshold of cosine > 0.2. We keep the procedures as constant as possible across the different journal comparisons between the databases.
In the visualizations of the cosine matrices (using Pajek) the sizes of the nodes are vertically proportionate to the logarithm of the number of citations, and horizontally to the logarithm of this number after correction for "within journal self-citations." The width of the links is proportionate to the cosine value (above the threshold of cosine > 0.2). Colors were automatically generated using the k-core algorithm in Pajek. The factor structures are indicated in the figures using ellipses with dotted lines; factor designations were provided by the analysts. The number of factors is reasoned on the basis of screeplots in the respective analyses.
6 Pajek is freely available for academic use at http://vlado.fmf.uni-lj.si/pub/networks/pajek/ . Table 2 provides some descriptive statistics of the three citation matrices (Scopus 1996 -2007 , SCI, and SCI 1998 -2007 . In addition to the citation indicators, we computed betweenness centralization and the average clustering coefficients as network measures because these two indicators teach us about the coherence and the decomposability of the databases, respectively. (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) are processed as source journals (citing). (Only 13,699 were processed as both cited and citing in 2007.) In the case of the ISI set, the "All others" category leads to discrepancies between "total cited" (d.) and "total citing" (e.). The ISI database also contains a large number (292,105) of non-ISI source journal names among the references, which are in principle available for further analysis. The huge number of non-source items in Scopus (2,664,407) 9 was not available for analysis. This study focuses on the 24,979,391 unique journal-journal relations among the 7,940 journals in the case of the ISI and 22,370,409 such relations in the case of Scopus (boldfaced as line g. in Table 2 ).
Descriptive statistics
The descriptive statistics for the SCI (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) subset are added in the third column of are also covered by the reduced set. The density (i.) of the reduced set consequently is not much lower than that of the full set, but the average non-zero cell value (h.) is. This average may be low in the Scopus database because of the inclusion of journals with lower citation rates.
The numbers of journal-journal relations are of the same order in both databases, but the number of journals is larger in the Scopus database than in the two Science Citation 10 The number of references to the 7,793 journals which contain citations to the last ten years was 24,554,342 of which 8,005,289 are given to the cited volumes older than 1998. The resulting 16,549,053 ( = 24,554,342 -8,005,289 ) is provided in Table 2 as the sum of journal-journal relations in this set. measures whether one includes the historical tails or not. The structural properties of the database are preserved when focusing only on the later years.
Mapping of journal structures
One would not expect the two databases to be very different when the focus is on established fields of science and major journals. In order to test for this baseline, we used two major journals: the Journal of the American Chemical Society (JACS) and this
journal itself-that is, the Journal of the American Society for Information Science and
Technology JASIST-and compare the resulting visualizations using the parameters as specified above. Both these journals are major journals in their respective disciplines and rich sources of citations. JACS had an impact factor of 7.885 in 2007. One of us has analyzed the structure of this journal's citation environment in other studies (Leydesdorff, 1991; Leydesdorff & Bensman, 2006) . JASIST had an impact factor of 1.436 in 2007.
The resulting maps of the citation environments of this journal may be easier to compare (and validate) for the readership.
a. The citation impact environment of the JACS.
Figures 1 and 2 show the citation impact environments of the JACS in the Scopus database and the ISI database, respectively. In both cases, 18 journals are drawn into the analysis. However, the two lists of journals are not identical.
Physical Chemistry & Chemical Materials
Organic Chemistry Chemistry Inorganic Chemistry If we apply the same set of 18 journals used in the full analysis to the ISI data for 1998-2007, the structure of the data remains virtually the same (Figure 3 ). The two citation matrices (with and without the references to publications older than ten years) correlate with r = 0.978 (p < 0.001). Structure is also maintained: the correlation between the fourfactor matrices with and without the older data is r = 0.993 (p < 0.001). Thus, this ISI data is not structurally affected by the older data, although they provide a substantial part (29.8% in this case) of the citations. However, the organization of the factor structure is different in the case of using the Scopus database (Tables 4 and 5 
b. JASIST
In the context of this study, JASIST provides us with an interesting case because one would expect this journal to have suffered from its name change from JASIS to JASIST in 2001, and perhaps from the previous name change from American Documentation into JASIS in 1969. In the case of a name changes, the historical record may not be carried over to the new name (Bensman & Leydesdorff, 2009 12 The ISI provides a number of 3,026 for total cited in 2007 (in both the SCI and the Social SCI). This would include the category "All others" and must be erroneous since Total Cites should be larger than the sum of the citations in the matrix (excluding the category "All others"). The separate sums for the SCI and the Social SCI are 1,927 and 2,039, respectively. 13 As explained in the help files of the JCR (at http://adminapps.isiknowledge.com/JCR/JCR?RQ=TITLE_CHANGES), the ISI data is not affected because the name change did not change this title's position alphabetically. We checked again against the matrix based on the same set of journals in the ISI database, but using citation data only for the last ten years (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) . Although this reduces the grand sum of the matrix from 6,075 to 4.233 (69.7%), the two matrices are again virtually identical (r = 0.995; p < 0.001). In summary, the networks in the cores of specialties are connected in the ISI database more strongly than in the journal-journal citation matrix based on the Scopus database.
This is not because of the wider casting of the network in the latter case, but because of an erosion of structure as a consequence of lower average numbers of citations (cf. -Illesca et al., 2008) . Paradoxically, the maps from the Scopus database may appear more informative than the ones from the ISI database. The presence of more relevant environments provides more information in these representations. Using the ISI data, this same effect should be achievable by using a lower threshold. In other words, the ISI data is richer in structure than the Scopus data in this case. This is not caused by the historical record before 1996, which is available in the JCRs, but not in the Scopus (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) data. This historical record is large, but not important for the mapping. Figure 7 shows the citation impact environment of this journal using the same parameters as before. Thirty-two journals are included. The screeplot suggests a model with four or five factors. Table 7 shows the four-factor solution. 
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Extension to the humanities
Rotated Component Matrix(a)
Journal for General Philosophy of Science)
. These three journals have in common that they load with a negative sign on factor 4 in Table 7 .
Unfortunately, the Scopus (1996-2007) database did not otherwise contain the rich set of humanities journals that are included in the Arts and Humanities Citation Index of the ISI.
Three journals, for example, had the word "art" in their title: the International Journal of Art and Design Education, the American Journal of Art Therapy, and Art Therapy. The first of these three journals is included in the Social Science Citation Index; the latter two are not. However, they cannot be considered as art journals.
A large set of journals (more than 100) containing the word "art" in their titles are included in the A&HCI. Leonardo, for example, can be considered as a leading journal for readers interested in the applications of contemporary science and technology to the arts (Salah & Salah, 2008) . Despite its relative ranking as a C-journal on the lists of the European Research Index for the Humanities, the journal is included in the A&HCI but not yet in the Scopus database at the time of this investigation. 16 The inclusion in the A&HCI provides us with references in this journal from the citing side. The citations to the journal in the ISI domain can also be retrieved.
It is less well-known that the all ISI-indexes (including the A&HCI) allow us to construct a journal citation map from the cited references in the articles aggregated into journals.
The cited reference field is highly standardized across the three ISI-Indices. For example, citing Leonardo is attributed to the third factor (designated by us as "perception research"), but with a factor loading as low as 0.165. Its loading on the "neuro" factor is negative.
Using this methodology, one can make these maps for all journals in the three citation indices of the ISI. Since the structure of the reference patterns in the Scopus database is more complex than the uniform format in the ISI data, it hitherto is not possible to use
Scopus data for this mapping by aggregating documents. The Scopus data requires some formatting for an unequivocal translation into the ISI format as used by HistCite™ and other programs.
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In summary, the Scopus database enriches our possibilities to map the arts and humanities because of its larger journal set. However, the possibilities to map also journals in the Arts & Humanities Citation Index of the ISI are larger than hitherto exploited. The coverage of the arts and humanities in the A&HCI was at the time of this research considerably larger than in the Scopus database.
Extension to interdisciplinary journals
The extension of the journal set in the Scopus database allows us to address the position of peripheral journals which could previously not be addressed. Recently, one of us used citations to non-source journals in the ISI database to map the position of Science & Public Policy (Leydesdorff, 2008, p. 283) . The Scopus database, however, includes this journal ( Figure 9 ). (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) . Figure 9 shows an organization on the basis of the Scopus (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) Scopus case the configuration is to a large extent (18.0%) defined by the first factor containing the core group which is indicated in both sets. This core group shows factorial complexity-sometimes used as an indicator of interdisciplinarity (Leydesdorff & Cozzens, 1993; Van den Besselaar & Heimeriks, 2001 )-in the ISI set.
The function of the interdisciplinary journal connecting different parts of this field of studies can be made visible in both representations. In previous studies, the interdisciplinary field of science and technology studies was found to be so weakly connected that it could no longer be mapped as integrated using the JCRs of the (Social)
Science Citation Index (Leydesdorff, 2007; Leydesdorff & Van den Besselaar, 1997; Van den Besselaar, 2000) . The addition of interdisciplinary journals thus shows the crossconnections as relatively weak ties with potentially important functions. One is more likely to find these journals included in the Scopus set than in the SCI, but the latter database allowed in this case for a richer representation by including the interdisciplinary journal from the list of non-source items.
National subfields
The claim is often made that the ISI databases are not suited for the evaluation of the social sciences and the humanities because these scholarly discourses are embedded in national cultures with a specific character. Hagendijk & Smeenk (1989) introduced the 20 The corresponding value is 31.6% in the case of the full set including the tails.
terminology of "national subfields" for field sciences like ecology, but the point has mainly been made more emphatically with reference to the specific character of continental European sociology and philosophy, where the premises are different from those in American and English literature (Nederhof et al., 1989) . The Scopus database promises to enable us to study these national sets in more detail using leading journals in the respective cultures. Let us focus on sociology in Germany and France as relevant examples (Glänzel & Schöpflin, 1999; Yitzhaki, 1998) . Because of the potentially low numbers of citations in this field we included the complete citation impact environments-that is, without using a threshold-in these cases. The Zeitschrift für Soziologie is also included in the Social Science Citation Index. Figure   12 provides the map of its ego-network in this database when the historical tail is removed (SCI 1998 (SCI -2007 
Non-scholarly journals and newspapers
The New York Times, Washington Post, and the Wall Street Journal can be analyzed in terms of their citation patterns in the ISI database using the non-ISI source references.
However, the journal names and abbreviations are not standardized in this list. In the Scopus database, these names are standardized, but as in the case of the ISI the newspapers are not processed in terms of their citing references but registered only when they are cited in the Scopus domain.
There are only few citations to newspapers in the matrix based on the (Callon et al., 1986; Leydesdorff & Hellsten, 2005) .
Conclusions and discussion
By providing aggregated journal-journal citation data, both Scopus and the ISI databases enable us to map journals and to delineate specialties, while this cannot easily be done using Google Scholar. As is well known, the coverage of journals by Scopus is larger than by the ISI. Since the core groups of scholarly journals are to a large extent the same, Scopus can be expected to provide mainly an enlargement when compared with the ISI set. One can expect that the added journals are more peripheral, and that the added networks will thus be less dense than those among core journals (López-Illescas et al., 2008) .
In addition to this effect, the journal-journal citation matrix based on the Scopus data contains sometimes fewer citations to and references from individual journals than the one based on ISI data. Although the aggregations under the category "All others" have a considerable effect in the latter database, even after correction for this category, the numbers in the ISI database tend to remain higher than in the Scopus (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) database. The matrix based on Scopus is not only sparser but also less pronounced in terms of the values in the cells. Although this may significantly affect the analysis, a user may feel well served with a map showing a less pronounced, but wider net.
One major difference between the two databases is the inclusion of citations from the historical record in the ISI database, while the Scopus database begins only in 1996. We noted that this historical record is of the order of more than 30%, although this can be expected to vary among fields of science. In the case of the ISI database, the historical record is also reorganized in the event of a name change of a journal, but this affects the structure present in the database only marginally (Bensman & Leydesdorff, 2009 ).
Otherwise, the citation structure is continuously reproduced and updated by the JCRs.
The differences with the matrix based on the Scopus database find their origin in other rules for the inclusion of citations during the period covered by the database.
The extension of Scopus to include journals in the humanities could provide us with a new opportunity as long as a JCR for the A&HCI is missing. Figure 7 provided a journal map for a philosophical domain (using Erkenntnis as a source journal) which one cannot make with the ISI databases. Similarly, a large number of journals are processed by Scopus which are not processed by the ISI. We took Science & Public Policy as an example. Since these journals relate in relatively sparse parts of the network, inclusion of their relatively "weak ties" may provide new perspectives on the data (Granovetter, 1982) .
In the case of Science & Public Policy, for example, a specific coherence among journals in the area of Science & Technology Studies can be revealed which cannot so easily be found using the ISI set. Scientometrics, for example, is firmly embedded in another cluster of journals-that is, library and information science-in the latter database.
However, a relevant map could also be provided about the journal structures in this case using the references to non-source items in the ISI data. It seems worth the additional effort to use this ISI data in such cases. With some additional effort, journals in the arts and humanities can also be mapped in terms of aggregated journal-journal citations directly from the Arts & Humanities Citation Index.
Within the social sciences, it is common to complain about the inaptness of the American-based citation indices for the evaluation of nationally oriented cultural analyses such as those published in sociology journals in the respective languages. Does the wider coverage of Scopus solve this problem? In the case of leading journals in German sociology, we found the two databases to point in different directions, but both indicated a prevailing isolation of this tradition in terms of its being-cited patterns. The French tradition is less isolated and better perceived in main-stream sociological research, notably in the UK. This becomes better visible using the Scopus data than the SCI data.
Let us repeat that both databases do a fine job in providing source materials for the mapping of science. Some of the differences that are being shown in this paper are a result of the differences in maturity of the two databases. The ISI data are more mature in that the ISI has had decades longer to develop cleaning, standardization, and normalization procedures that show up in the raw data and JCR. The Scopus data are newer, and thus less clean (despite unique item identifiers) and less standardized in the cited references. However, the competition between the two may lead to further improvements such as the recent extension of the ISI database with 700 regional journals.
Improvements in the Scopus database could focus on covering the source materials more systematically. As noted, a further extension of the coverage of journals in the arts and humanities was recently realized.
